infections early after BMT 3 and the late complication of vascular damage which may be caused by hypersensitivity to the conditioning agents 4 or interstitial lung disease.
Both clinical and histologic features of DC are very similar anemia developed. He received a marrow transplant from his HLA serologically identical, but HLA-DP misto that of chronic GVHD. 7 Additionally, some cases of DC have been reported to develop chronic pulmonary matched brother. He developed grade II acute graftversus-host disease (GVHD) and thereafter chronic disease. 8, 9 We describe a case of DC with chronic restrictive lung disease 7 years after HLA-DP mismatched GVHD of progressive type, and was treated with both prednisolone and azathioprine resulting in clinical allogeneic BMT, and report the results of immunological and histologic examination. improvement. Thereafter he complained of dyspnea, and bilateral noncircumscribed interstitial shadows on chest CT scan were present. His pulmonary function showed restrictive changes. Prednisolone was not effecCase report tive and he died of respiratory failure. Post-mortem examination confirmed interstitial fibrosis, lymphocytic A 1-year and 10 months-old boy was referred to our hospital because of epistaxis. He was the third child of healthy infiltration of the bronchioles and alveoli with luminal fibrosis. There was no evidence of chronic GVHD in the parents, and there was no family history of skin or hematological disorders. He was noted to have reticular pigmenskin and the liver. These findings raise the possibility that this pulmonary complication was associated with tation and progressive nail dystrophy of both fingers and toes. He also had a congenital visual defect of the left eye. DC itself. Keywords: dyskeratosis congenita; allogeneic bone A brain CT scan showed bilateral parieto-occipital calcifications. Leukoplakia of the oral mucous membrane was not marrow transplantation; chronic GVHD; restrictive lung disease observed. Laboratory data revealed a hemoglobin of 5.4 g/dl, white blood cell count of 3.8 × 10 9 /l (absolute neutrophil count of 1.4 × 10 9 /l), and a platelet count of 19 × 10 9 /l. Bone marrow aspiration showed hypoplasia of Dyskeratosis congenita is a rare hereditary disorder characall cell lineages, and the number of hematopoietic progeniterized by reticular hyperpigmentation of the skin, dystor cells was reduced in colony assay. Cytogenetic studies trophy of the nails, and leukoplakia of mucosal memwere normal and there were no chromosomal breaks. branes. 1 It is frequently associated with severe aplastic Because treatment with anabolic steroids and prednisolone anemia and malignant epithelial tumors. DC is different was not effective, he received a marrow transplant from his from Fanconi anemia in regard to chromosomal fragility. 2 HLA-A, B, DR matched, DP mismatched brother. ConSixteen patients with DC have been treated by allogeneic ditioning consisted of thoraco-abdominal irradiation (TAI) bone marrow transplantation (BMT) following immunowith lung shielding, 1.5 Gy/dose × 2 on day −6 and cyclosuppression including high-dose cyclophosphamide, phosphamide 50 mg/kg/day on day −5 to −2. He received because chromosomal fragility was not observed as a prob-4.5 × 10 8 nucleated marrow cells/kg on January 1986. lem in most cases reported. However, the results of BMT GVHD prophylaxis was with oral cyclosporine A were very poor because of severe acute GVHD or fungal (9 mg/kg/day). Evidence of engraftment was seen on day 10, with a white cell count of more than 1.0 × 10 9 /l. He then developed fever up to 40°C, a generalized skin rash 
CD57
+ cells were observed by two-color analysis of peripheral lymphocytes, indicating chronic GVHD. 10 We treated by allogeneic BMT. However, the results of BMT are very poor because of early complications including sevdiagnosed generalized chronic GVHD of progressive type and started azathioprine (1 mg/kg) in addition to cyclosporere acute GVHD, and late complications as in our case. DC has been clearly separated from Fanconi anemia by its ine A and prednisolone. Following combined immunosuppressive therapy, his chronic GVHD improved and the clinical features but some researchers have reported increased chromosomal breaks in DC patients. 12 Dokal et subpopulation CD8 + cells mentioned above gradually decreased. The immunosuppressive agents were tapered off al 11, 13 reported that DC may be regarded as a chromosomal instability disorder, since DC fibroblasts demonstrate by May 1989. After stopping immunosuppression, he had been in good health with no clinical or immunological signs unbalanced chromosomal abnormalities without exposure to clastogens. We have successfully treated nine patients of chronic GVHD. On August 1992, he complained of a dry cough and shortness of breath. Both chest X-ray and with Fanconi anemia by allogeneic BMT by adjusting the dose of cyclophosphamide according to the chromosomal CT scan revealed diffuse interstitial pneumonitis with thickening of the pleura. Severe hypoxemia and restrictive airfragility to the CY metabolites. 16 It may be necessary to carry out a chromosomal fragility test for preconditioning way disease were documented by blood gas analysis (PCO 2 ; 35.4 mmHg, PO 2 ; 60 mmHg, AaDO 2 ; 44.7 torr) and aplastic anemia associated with DC.
Gluckman et al 17 suggested that the epithelial and endospirometry (% VC; 37.1%, FEV 1.0%; 90.4%). The IP was not improved by steroid administration. His repiratory thelial cells of DC patients might be abnormally sensitive to the preconditioning agents without any relation to status gradually deteriorated, and he expired from respiratory failure in February 1993. At post-mortem examinchromosomal fragility. They reported two DC patients treated with BMT who developed diffuse vasculitis caused ation, a mixed inflammatory cell infiltrate occupied the bronchioles and alveoli, with interstitial fibrosis. Some by endothelial activation several years after BMT. Their renal histology at post-mortem showed similar lesions, bronchioles were obliterated with fibrinous exudate. CMV, Pneumocystis carinii or other infectious organisms were not characterized by alteration of the capillary walls of glomeruli, mesangiolysis, arteriolonecrosis and occasional identified (Figure 1 ). Histologic examination of the skin and liver showed no evidence of chronic GVHD. No vascuarteriolar luminal fibrosis. 4 In our case, alteration of renal capillaries was not seen and the main organ affected was lar changes were seen in the kidney. A normocellular bone marrow showed that BMT had been effective in correcting the lungs which showed severe fibrosis and lymphocytic infiltration. the hematopoietic defect of DC.
Dokal et al 13 also reported that primary skin fibroblast cultures were abnormal in both morphology and in growth Discussion rate (doubling time about twice normal) in older DC patients and appeared to correlate with the clinical evolThis patient presented with nail dystrophy, reticular pigution of the disease. Paul et al 8 reported two cases of mentation and bone marrow failure by the age of 2 years.
untransplanted DC patients, who developed chronic pulmonary disease characterized by a restrictive component and a fibrosing, mixed inflammatory infiltration similar to allergic IP. Obstructive lung disease (OLD) has been described as a serious pulmonary complication after allogeneic BMT. Schuitz et al 6 reported that the development of OLD in children after BMT was strongly associated with the following high-risk groups: chronic GVHD with liver involvement, increased donor age, acute GVHD and either mismatched related or matched unrelated donor transplants. Although DC and chronic GVHD share several histological features, our case showed no evidence of chronic GVHD of skin, gut or liver. Bronchiolitis does occur even in the absence of overt chronic GVHD involving the skin, gut or liver, but our case revealed a restrictive airway pattern (%VC; 37.1%, FEV 1.0%; 90.4%), and bronchial dilatation was not present on high-resolution CT, a specific feature of OLD. On histology, it was very difficult to distinguish OLD from pulmonary damage characterized by DC itself. Although we cannot overlook the toxicity of CY, the histo- of Gluckman. The pulmonary abnormalities in this case 391 Table 1 Reports of BMT associated with dyskeratosis congenita Pulmonary (1996) fibrosis GVHD = graft-versus-host disease; + = increase; N = normal; CY = cyclophosphamide; Bu = busulfan; TBI = total body irradiation; TAI = thoracoabdominal irradiation; MTX = methotrexate; PSL = prednisolone; CsA = cyclosporine A; ? = unknown; ND = not determined; NE not evaluable; URD = unrelated donor; ()* = day of involvement; 2.Yes* = younger brother with DC.
plications after bone marrow transplantation for dyskeratosis may be secondary to the chronic lung disease associated congenita. Br J Haematol 1991; 79: 335-336. with the underlying disorder. As shown in Table 1 by BMT, since the stem cell problem 18 can be corrected.
